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Abstract 
The Kupang government’s target of integrating a renewable energy technology system (RETs) and waste treatment plant system 
(WTPs) are under consideration to pursue the national target of reduction GHG emission between 26-41% (0.767-1.244) Gton 
CO2e from 2010 to 2020. This research considers the feasibility of developing RETs and WTPs in order to reduce GHG emission 
by a creating the framework, of an Input Output (IO) table of Kupang and its analysis, counting the amount of total coefficients 
of GHG and air pollutants for each sector in the form of NOx, SOx, CO2, CH4, N2O from social-economic activities in Kupang. 
The results show 27 sectors classified in a table, representing the gained coefficients pollutants which will enable the estimate of 
the total amount of CO2e emitted for the year 2010 and a framework for proposal to government. This study is the first research 
and main reference focusing on pollutant counts and emission coefficients emitted by activity economy on a regional level for 
Kupang city. 
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1. Introduction 
1.1. Background 
The Indonesian government continues to make efforts to reduce GHG emission by up to 41% with the aim of 
achieving around 1.244 Gton CO2e in 2020 and they need to involve stake holders from regional to national levels in 
order to achieve this target. The program is being organized by the Indonesian government under the Local Action 
Plan for GHG emission reduction usually called RAD-GRK. The program provides directions for local governments 
to carry out multi-sector GHG emission reduction efforts directly and indirectly through specific efforts considering 
local characteristics, potential, and authority that must be integrated into a local development plan [1]. Some 
provinces and cities have been intensively involved in the program; however, Kupang City, East Nusa Tenggara 
(NTT) province has never participated in the RAD-GRK program. This is due to a shortage of human resources as 
well as, lack of data availability and local government support including technical, institutional, financial, 
environmental and social economic factors.  
The environment is necessary for life and work, and the economic development of a region is dependent on its 
socio economic situation including agriculture, livestock, industry, private sector and public sector aside from 
consideration of the negative impact of GHG emitted in the form of CO2, NOx, SOx, CH4, N2O during production 
processes and without proper policy to control it particularly in developing cities [2]. It is necessary to consider how 
pollutant emission from production activities is determined in proportion to production which is known as assuming 
linearity [2, 3]. 
1.2. Desire of Kupang city to become a sustainable city 
Kupang is the capital city of NTT Province and has the aim to be referred to as a model environmental city and 
nowadays, many programs organized by the city government deal with environmental sustainability including 
programs such as Kupang Green and Clean, District Race Clean and Competition of Offices Concerned for the 
Environment. This is a proof that Kupang city is dedicated to promote programs to reduce GHG emission in society 
while promoting prosperity. On one occasion, the mayor of Kupang stated “we need to change our attitude and 
reconsider conventional ways of living as part of innovative environment solution” [4, 5]. This indicates that in its 
social activities, the city needs to improve eco-conscious urban development through the introduction and promotion 
of environmental efforts in the community.   
As part of environmental promotion, we assume that the situation in the city needs comprehensive analysis to 
ascertain in detail the amount of GHG emission emitted to nature by sector activity in Kupang during 2010. This 
information will be useful for the local government to realize its goal of reducing CO2 emissions from base year 
2010 and act as a core facility dedicated to vitalization of local economies through commitment to carbon reduction 
projects in Indonesian society and involvement in the RAD-GRK program organized by the national government. 
1.3. Input Output table and it usefulness for prediction of CO2 emission  
In order to grasp the economic effects of increasing CO2 emission from a logical stand point, we need to examine 
historically the impact of industry infrastructure development in periods of high economic growth by using an input 
output (IO) model [6, 7]. In general, energy is required in an economic activity typically determines the total amount 
of energy required to deliver a product to final demand, both directly as the energy consumed by an industry’s 
production process and indirectly as the energy embodied in that industry’s inputs; therefore a more comprehensive 
examination of a wide variety of factors associated with a spending program, such as impacts on employment, 
pollution, or capital expenditures should be carefully considered. Further analysis can be done by extending the IO 
table as necessary. In the case of Kupang, we use a single region IO model at the city level in order to get a specific 
input coefficient for the table known as input coefficient matrix to determine the full impact of an exogenous 
increase in final demand on all industries [6, 7] and describe the coefficient value of intermediate inputs required in 
the production of one unit of output of the industry. The CO2 emission of each industry is greatly influenced by the 
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pollutant coefficient of each industry which is derived through the Leontief inverse matrix. Afterward, analysis of 
environmental problems by extending the IO table can predict how much CO2 emission has been emitted as a result 
of social economic activities.  
2. Creating an input output of Kupang city for the base year 2010 
2.1. Building a Kupang IO table  
There is no Kupang IO table. The only available one is the IO table of NTT province for the year 2006. It was a 
challenge to produce an IO table at a capital city level based on an IO table at provincial level. We assume that 80% 
of activities identified in the IO table of NTT province occur in the capital city (Kupang city) and that 90% of 
technology in each sector or industry is present in Kupang due to its rapid economic development in comparison 
with other areas in NTT province. This assumption does not apply to other large cities outside NTT province. The 
following steps were taken to construct the IO table. 
First, the Kupang statistical yearbook (2010) was used to retrieve raw data to obtain the real value of each sector 
in order to determine how many sectors will comprise the Kupang IO table and at this point we considered carefully 
how many industries should be included because it influences the emission coefficient for each sector after 
adjustment from the Provincial IO table to City IO table. Besides, it also influences the changing of competitive 
import type to a non-competitive import type (domestic type) by considering the number of workers in these sectors, 
land area  in use  in the sectors mentioned, technology used, clean water and electricity usage, the use of chemicals 
as raw materials and sector by ownership type (public or private). 
There were 27 sectors identified in Kupang city based on the 2010 Kupang statistical year book and adjusted 
according to the number of Kupang sectors and approach of the provincial sectors. This approach assumes that 90% 
of activities in NTT sectors were conducted in Kupang city due to its position as the Capital city of NTT province.  
                          Table 1. IO table model of NTT (province) and Kupang (city) on transaction valued at producers’ prices. 
 Buying sectors  
1    2   n  
Final demand 
Private. Public. Invest. Exports 
Imports Total Outputs 
Selling 
Sectors        
1      
2      
n 
z11 z12 z1n 
z21 z22 z2n 
z31 z32 z3n 
c1             i1                g1               e1 
c2             i2                g2               e2 
cnin        gnen 
-m1 
-m2 
-mn 
x1 
x2 
xn 
Value added  
 
l1    l2     ln 
n1    n2   nn 
0          0              0            0 
0          0              0            0 
 L 
N 
Total inputs x1   x2     xn C         I               G           E -M X 
 
The component parts of the final demand vector represent private consumption (gi) and exports (ei). These are 
often grouped into domestic final demand [8, 9]: 
 
)( GIC         (1)  
And foreign final demand (exports, E). The final demand vectors for the two sectors: 
 
11111 egicf     And   (2) 
 
22222 egicf        (3) 
Where, the component parts of the payments sectors are sectors 1 and 2 for employee compensation (labour 
service, li) and for all other value-added items (ni) e.g. government services (taxes), capital (interest payments), land 
(rental payments), entrepreneurship (profit), and so on [8]. Total value-added payments are for two sectors [9, 10]: 
 
111 nlv  And 222 nlv       (4) 
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We can estimate the total value of gross output by summing the total output column:  
 
MNLxxxX n  21    or  (5) 
Summing the total output row: 
EGICxxxX n  21   (6) 
 
We can also find the value of gross domestic income and gross domestic regional product (GDRP) of Kupang 
city by using the formula:  
 
)( MEGICNL      (7) 
 
Where NL  is gross domestic income and )( MEGIC  is GDRP 
 
As for the value of each sector in the Kupang IO table, we calculated the input coefficient (aij) of each sector in 
the NTT IO table by making a diagonal matrix of the table, which is the amount of the diagonal of the matrix, and 
represents the value of the total output of each sector. The formula used divides each element in the intermediate 
transaction matrix (zij) by the total of each sector and are shown in the column total (∑Xj).So we can get the input 
coefficient from each sector (production sectors) which is indicated in Table 2 as follows [8, 9]:  
Table 2. Supply and input of specific products and the profit of Kupang IO table. (Unit: million Rupiah) 
Sec
tors 
Total inter-
mediate 
outputs 
Total 
exports 
Total 
Final 
demands 
Total 
imports 
Total 
outputs 
Total 
intermedi
ate inputs 
Wages & 
Salaries 
Indirect 
taxes 
GVA Total 
inputs 
1 3.00E+07 0.00E+00 3.00E+05 0.00E+00 5.00E+06 9.00E+05 1.00E+06 2.00E+04 4.00E+06 5.00E+06 
2 3.00E+06 2.00E+06 3.00E+06 0.00E+00 3.00E+06 3.00E+05 8.00E+05 1.00E+04 3.00E+06 3.00E+06 
3 9.00E+05 0.00E+00 1.00E+06 -2.00E+06 1.00E+06 2.00E+05 2.00E+05 2.00E+04 9.00E+05 1.00E+06 
4 7.00E+06 1.00E+06 2.00E+06 0.00E+00 3.00E+06 4.00E+05 6.00E+05 4.00E+04 3.00E+06 3.00E+06 
5 9.00E+07 8.00E+03 5.00E+06 -2.00E+06 8.00E+06 8.00E+05 2.00E+06 3.00E+04 8.00E+06 8.00E+06 
6 3.00E+07 5.00E+05 5.00E+05 -2.00E+05 7.00E+05 1.00E+05 9.00E+04 5.00E+03 6.00E+05 7.00E+05 
7 4.00E+07 6.00E+04 -4.00E+05 -8.00E+05 4.00E+05 6.00E+04 9.00E+04 9.00E+02 4.00E+05 4.00E+05 
8 3.00E+07 7.00E+07 1.00E+08 0.00E+00 1.00E+08 4.00E+07 2.00E+07 1.00E+06 8.00E+07 1.00E+08 
9 2.00E+07 0.00E+00 -6.00E+07 -9.00E+07 7.00E+07 5.00E+07 4.00E+06 5.00E+05 2.00E+07 7.00E+07 
10 4.00E+07 2.00E+06 1.00E+07 0.00E+00 1.00E+07 6.00E+06 3.00E+06 6.00E+04 8.00E+06 1.00E+07 
11 2.00E+07 2.00E+08 4.00E+08 0.00E+00 5.00E+08 9.00E+07 7.00E+07 4.00E+06 4.00E+08 5.00E+08 
12 2.00E+08 6.00E+06 -1.00E+07 -3.00E+08 4.00E+07 3.00E+07 4.00E+06 1.00E+05 1.00E+07 4.00E+07 
13 4.00E+07 1.00E+05 -1.00E+05 -7.00E+07 3.00E+07 1.00E+07 7.00E+06 8.00E+04 2.00E+07 3.00E+07 
14 4.00E+07 1.00E+07 -8.00E+07 -1.00E+08 3.00E+07 2.00E+07 2.00E+06 1.00E+05 1.00E+07 3.00E+07 
15 1.00E+08 2.00E+07 -5.00E+07 -2.00E+08 9.00E+07 3.00E+07 2.00E+07 1.00E+06 6.00E+07 9.00E+07 
16 1.00E+07 6.00E+06 -5.00E+07 -4.00E+08 3.00E+07 2.00E+07 4.00E+06 8.00E+05 1.00E+07 3.00E+07 
17 1.00E+07 0.00E+00 9.00E+07 0.00E+00 1.00E+08 5.00E+07 1.00E+07 1.00E+06 7.00E+07 1.00E+08 
18 3.00E+08 0.00E+00 4.00E+08 0.00E+00 6.00E+08 3.00E+08 1.00E+08 8.00E+06 3.00E+08 6.00E+08 
19 2.00E+08 2.00E+08 1.00E+09 -1.00E+06 1.00E+09 2.00E+08 2.00E+08 6.00E+06 1.00E+08 1.00E+08 
20 7.00E+07 3.00E+07 2.00E+08 -2.00E+04 2.00E+08 8.00E+07 3.00E+07 2.00E+06 1.00E+08 2.00E+08 
21 2.00E+07 1.00E+07 6.00E+07 0.00E+00 9.00E+07 2.00E+07 2.00E+07 2.00E+06 7.00E+07 9.00E+07 
22 3.00E+06 1.00E+07 4.00E+07 -1.00E+06 5.00E+07 3.00E+07 7.00E+06 2.00E+05 2.00E+07 5.00E+07 
23 1.00E+07 1.00E+07 6.00E+07 0.00E+00 1.00E+08 3.00E+07 2.00E+07 7.00E+05 7.00E+07 1.00E+08 
24 1.00E+08 6.00E+05 2.00E+08 -3.00E+03 4.00E+08 2.00E+08 1.00E+08 3.00E+06 2.00E+08 4.00E+08 
25 9.00E+07 8.00E+05 6.00E+07 -1.00E+03 2.00E+08 4.00E+07 5.00E+07 1.00E+06 1.00E+08 2.00E+08 
26 2.00E+08 0.00E+00 7.00E+08 0.00E+00 9.00E+08 3.00E+08 6.00E+08 0.00E+00 6.00E+08 9.00E+08 
27 3.00E+07 2.00E+04 2.00E+08 0.00E+00 2.00E+08 6.00E+07 6.00E+07 9.00E+05 1.00E+08 2.00E+08 
Tot
al 
2.00E+09 6.00E+08 3.00E+09 -1.00E+09 5.00E+09   
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Finally we derived the input coefficient for 27 sectors from the NTT IO table, and used the same formula to 
ascertain the value of each sector of the Kupang IO table by dividing each coefficient (aij) from the NTT IO table 
with the total output or total production of Kupang IO table in order to create an original IO table for Kupang city. 
2.2. Leontief Inverse matrix and analysis of Kupang IO table 2010  
2.2.1. Leontief Inverse matrix 
 
Once we derived the Kupang IO table, we calculated the coefficient of each sector by using the same method as 
for each sector of the NTT IO table. Normally in an IO table, the total supply must be higher than total demand or 
can be equal (demand ≤ supply) [9, 11]. For Kupang IO table, the total output products are 5x1015Rupiah larger than 
total final demand 3.8x1015 Rupiah. This is very important and has proven that the table has been produced in an 
accurate manner compared with the actual situation and the table describes the market equilibrium supply in 
Kupang City as stated by theory of market equilibrium [12]: 
Supply market meet demand = Market equilibrium  
To count market equilibrium, an approach using a set of fixed technical coefficients, can simply be rewritten as:  
 
xfAx         (10) 
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Where a represents the input coefficient matrix, x is column vector of total output and f is column vector of 
final demand. TheLeontief inverse matrix (L) which focuses on the full impact of an exogenous increase in final 
demand on all industries or sectors and the formula being used before inversed: 
 
AI        (12) 
 
Where I represents an identity matrix and A is the coefficient matrix and from this formula, we can estimate a 
high performance equilibrium model from L and f . Breakdown of the equation into a function matrix is represented 
by: 
 
xfAx         (13) 
> @ fxAI         (14) 
> @ fAIx 1      (15) 
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This (15), indicates a high performance equilibrium model where we can obtain the detailed influence of each 
industry whatever the final demand composition is. (See Fig. 1 to 3) 
2.2.2. Analysis of Kupang IO table 2010 
 
For further analysis of the IO table, a simulation was undertaken and some scenarios based on the simulation into 
the Base case, Case1 and Case2 were created. 
Base case assumes business as usual which keeps the original value of total final demand and total output as well 
as ratio total (rX) between output sectors and final demand indicated by [8, 9]: 
 
> @ fAIX 1      (16) 
¦ fXrX       (17) 
For the base case, the total output and final demand for sector trades are 9.8x1014 and 1.1x1015Rupiah 
respectively and are the highest followed by government, building and fishery sectors. The ratio total between total 
output and final demand is 1.47. This result indicates that if we allocate every sector to business as usual; budgeting 
sectors, exports, imports, household consumption expenditure as well as fixed capital formation do not change 
significantly and without proper environment policy applied, the possibility of contribution to CO2 emission in 
Kupang city is predicted from trades and government sectors.    
Case1, we supposed that in Kupang city a 10% increase in private consumption expenditure (household) of 
sector electricity and water supply. A new additional output and ratio between total output and final demand are 
formulated as: 
> @ 111 fAIX ' '       (18) 
¦ '' 111 fXrX      (19) 
 
 
Fig. 1 (Base case) Relationship between final demand and total output for business as usual. 
-2.0E+11 
0.0E+00 
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Fig.2 (Case1) Change in the value of final demand and total output for 10% increase in private consumption expenditure of sector electricity and 
water supply. 
With a 10% increase in this sector the amount of additional final demand became 8.8x1012 Rupiah and additional 
total output is 8.9x1012 Rupiah, whereas the value of other sectors are kept at the same level or unchanged, while 
ratio total output sectors and final demand is 1.77. 
We chose this sector, because we assumed that an increase in air pollutants and CO2 emission are largely sourced 
by usage of electricity and water supply. When the sector increases, the trade and government sectors also increase 
based on the base case. Consequently,by anticipating and introducing an increase of 10% in this sector we can more 
easily consider what policies should be applied.  
Fig. 2 shows that an increase in 10% for electricity and water supply will significantly influence the building and 
communication sectors as well as lower values for the trades, fertilizer, chemical and refining sectors. Thereby, 
proper policy should consider application in the building, trades, fertilizer, chemical and refining sectors. The CO2e 
reduction target  of the Kupang government can be achieved through an increase of electricity and water supply by 
10% therefore government must implement a carbon tax policy, and promote use of new renewable energy in  
relevant sectors. 
Case2, we suppose a 10% increase in gross domestic fixed capital formation in the livestock sector. A new 
additional output is formulated as: 
 
> @ 212 fAIX ' '       (20) 
¦ '' 222 fXrX      (21) 
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Fig.3 (Case2) Change in the value of final demand and total output for 10% increase gross domestic fixed capital formation of livestock. 
Now the value of additional final demand of this sector becomes 3.3x1011 Rupiah therefore additional total output 
is 3.4x1011Rupiah, while other sectors are kept at the same value or unchanged and the ratio is 1.45. We chose the 
livestock sector because we suppose it is possible to implement the future use of renewable energy from biomass 
which is livestock raw material in Kupang city. Nowadays, in Kupang pollutants are caused by waste from private 
and public sectors including livestock, household, agriculture, restaurants, government and waste from other public 
service sector activities. These sectors definitely accelerate the contribution and increase of CO2 emission in 
Kupang. 
Fig. 3 clearly shows that when there is a 10% increase in livestock sector, other sectors such as food and 
beverage, and paddy rice increase rapidly, as well as the fisheries and trades sectors; road and rail transportation 
sectors also increase. Some agricultural sectors such as corn, tubers, cashews, vegetables and fruits increase slightly. 
This relationship among sectors is evident, and we assume that livestock sector increases are caused by the increased 
productivity of sectors such as agriculture (including paddy rice, food and beverage industry, fisheries), trade 
activities such as restaurants and other activities using transportation services (transport from the field to industries). 
Therefore, Kupang government should anticipate increased waste produced by livestock and other sources. However, 
increased productivity of the livestock sector is still maintained by introducing a framework of pollutant sector and 
feasibility to develop integrated new renewable energy as a unit. This matter needs further research. 
3. Emission coefficients of each sector in the Kupang IO table 2010 and introduction of a framework to 
comprehensively integrate RETs and WTPs.   
Assumed linearity is necessary to predict the pollutant emission amount from production activities which are 
determined by their proportion to production amount, and the IO table becomes the principal reference for this. 
However, in reality, there is a non-linear relation between pollutant emission and production amount due to 
insignificant results if we use analysis by non-linear structure [7], [9].The current situation in Kupang, particularly 
in 2010 suggests that the technology used in industries is expected to mirror the technology used in Japan in 1990. 
Therefore, using the same formulas used by the National Institute for Environmental Studies, Japan we calculated 
the coefficient emission of CO2 and air pollutant based on the Japanese IO table for1990. Calculation of the induced 
environment burden in each sectors utilized the embodied intensity using equation [13]: 
 
^ ` 1)(  AMIIde     (22) 
0.0E+00 
5.0E+07 
1.0E+08 
1.5E+08 
2.0E+08 
2.5E+08 
3.0E+08 
3.5E+08 
4.0E+08 
Additional Final Demand 
Additional Output 
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Where e represents embodied intensity of each sector, d is direct burden per unit production, I is identity matrix, 
M is import in each sector, and A is input coefficient matrix. 
The final demand for each sector fi, can be divided into domestic final demand Yi and export demand Ei shown as: 
 
iii EYF       (23) 
The equation for the induced environmental burden Ti by the final demand for any sector i is: 
 
iiiiii EeYemT  )1(     (24) 
Where mi represents the import coefficient defined by equation  
 
i
n
j
jij
i
fXa
Mm

 
¦
 1
1     (25) 
Where aij represents input coefficient and Xi 
indicates domestic production of sector j. Refer to “(25)” which 
indicates we have gained the pollutant emission of each sector (see table 4). 
 
Table 3. Pollutant emission coefficient for each sector. 
 Sectors CO2 NOx SOx CH4 N2O 
Unit: (t/1.00E+08Rp) 
01 Paddy rice 0.404398 0.005228 0.001306 0.033573 0.000418 
02 Corn 0.608566 0.006695 0.002002 0.016787 0.000209 
03 Nuts 0.554377 0.007806 0.001839 0.016787 0.000209 
04 Tubers 0.485648 0.004778 0.001417 0.016787 0.000209 
05 Vegetables & Fruits 2.384015 0.023309 0.012009 0.016787 0.000209 
06 Cashew 0.647203 0.007574 0.003627 0.000020 0.000002 
07 Coconut 1.997968 0.027392 0.008938 0.000020 0.000014 
08 Livestock 0.517775 0.007511 0.003192 0.123270 0.001116 
09 Slaughterhouses 0.494504 0.007113 0.002985 0.123270 0.001116 
10 Poultry 0.708272 0.006451 0.005322 0.123270 0.001116 
11 Fisheries 4.583587 0.180238 0.093527 0.000270 0.000077 
12 Food & beverages industry 3.449902 0.028496 0.025261 0.000020 0.000002 
13 Textile & leather industry 23.049236 0.200049 0.124411 0.000600 0.000018 
14 Industrial products of wood & rattan 25.252217 0.205064 0.149003 0.000570 0.000183 
15 Fertilizer, chemical & refining industry 65.676473 0.424843 0.181389 0.070780 0.000341 
16 Industry goods from metal 51.244327 0.251183 0.150635 0.000660 0.000132 
17 Electricity & Water supply 13.650865 0.056257 0.044855 0.064785 0.001449 
18 Buildings 4.659736 0.040469 0.013767 0.000000 0.000000 
19 Trades 1.725149 0.015212 0.008338 0.000030 0.000003 
20 Road & Rail transportation 3.448754 0.049334 0.012434 0.000113 0.000051 
21 Sea & river transportation 11.066330 0.970468 0.637511 0.000113 0.000051 
22 Air freight 8.953430 0.131388 0.021636 0.000113 0.000051 
23 Transportation support services 1.533871 0.022242 0.011753 0.000113 0.000051 
24 Communication 4.671912 0.033518 0.019814 0.000030 0.000004 
25 Banks & other financial institutions 0.587181 0.004205 0.002349 0.000000 0.000000 
26 Government 4.118204 0.033057 0.018768 0.000080 0.000019 
27 Goods & service not included elsewhere 2.840605 0.023401 0.012147 0.000070 0.000020 
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4. Introducing a framework for the possible integration of RETs and WTPs in Kupang city 
Currently, the only electricity sourced from diesel power plants and the accumulation of wastes as well as 
household waste and wastes generated from public places contribute significantly to the increasing of CO2 in 
Kupang city. A solution regarding how to integrate a number of human and natural resources in Kupang is 
mandatory, and the best solution is by introducing RETs and WTPs to support economic activities in Kupang. We 
also introduce 27 polluting sectors that are contained within economic activities. We assume by introducing these 
technologies or systems and polluting sectors, pollutant emission including CO2 emission in Kupang city will be 
easily identified and how to constrain the CO2 equivalent (CO2e) can be treated as well. The explanation of the 
energy substitution (from Diesel to RETs) is possible as far as electricity produced by RETs can be fed into a current 
electricity power grid in Kupang. Whereas WTPs are dependent on demand for electricity being greater or less than 
electricity produced through treatment processes; therefore, the WTPs will become consumers or producers of 
electricity. However, we still assume that if the diesel power plant and RETs can be integrated each other into a 
power plant to generate electricity in Kupang city, it would be a benefit and clearly the emission of CO2 will 
decrease as well. As we know when the production level of diesel power plant decreases, the emission of CO2 also 
decreases while the level of economic activities or gross domestic regional product (GDRP) of Kupang city will 
remain at the same level or increase above the level before the introduction of RETs and WTPs. Therefore, by 
introducing these advanced technologies and polluting sectors in Kupang city and considering the supply and 
demand and GDRP of Kupang at the same level or higher level, it is possible to reduce CO2e.  
Overall, in this paper we are able to identify the air pollutant emission coefficient and GHG emission coefficient 
accurately based on the 2010 Kupang IO table. Therefore, we recommend the Kupang government to use data from 
this research to retrieve the total amount of GHG of CO2e in order to confidently devise proper environmental 
policies and technical measures to cope with both national and regional targets to reduce GHG emission by 2020 
under the National/ Local Action Plan for Green House Gas Emission Reduction (N/L APGHGR). 
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